H igh-density lipoproteins (HDL) are anti-atherogenic. [1] [2] [3] [4] [5] [6] [7] [8] The precise mechanism of this effect is not known but presumably relates to one or more of the known functions of these lipoproteins. The most widely known of these functions is the involvement of HDL in the pathway of reverse cholesterol transport. 9 In this pathway, cholesterol in peripheral tissues is transferred via the plasma compartment to the liver, where it is either recycled back into plasma as a component of newly formed lipoproteins or it is excreted from the body via bile. The first step in the reverse cholesterol transport pathway is the efflux of phospholipids and unesterified cholesterol from cell membranes to a monomolecular, lipid-free or lipid-poor form of apolipoprotein A-I (apoA-I) in a process promoted by the ATP-binding cassette A1 (ABCA1). 10 -12 Efflux of cholesterol from cells may also be mediated by an interaction of extracellular acceptors with the scavenger receptor-B1 (SR-B1). 10 A massive research effort has provided much information about the regulation and the mechanism of action of ABCA1 and SR-B1 and has identified these proteins as potential therapeutic targets. In contrast, investigation of the pool of lipid-free/lipid-poor apoA-I that accepts the cholesterol released by ABCA1 has been much more limited.
The apoA-I in plasma is present in three potential forms ( Figure 1 ). Most (Ͼ90%) apoA-I circulates as a component of mature, spherical, ␣-migrating HDL particles. 13 ApoA-I may also exist as a component of discoidal HDL, although the rapidity with which HDL discs are converted by lecithin:cholesterol acyltransferase (LCAT) into spherical HDL 14, 15 ensures that such particles are normally present in plasma at only very low concentrations. Thirdly, apoA-I may exist in plasma in a lipid-free or lipid-poor form. The fact that discoidal HDL and lipid-free apoA-I both have a prebeta electrophoretic mobility has created much confusion about what is meant by the term "prebeta HDL." As outlined below, many of the reported studies on prebetamigrating apoA-I have used techniques that do not have the capacity to differentiate between discoidal HDL (that contain at least two molecules of apoA-I in a complex that also contains phospholipids and possibly unesterified cholesterol) and lipid-free or lipid-poor apoA-I that exists in a monomolecular form. Given that it is the monomolecular, lipid-free/lipid-poor form of apoA-I that interacts with ABCA1, the distinction between these two forms of apoA-I is more than academic.
This review is concerned primarily with the monomolecular form of lipid-free/lipid-poor apoA-I and outlines what is known about its formation and its subsequent metabolic fate. However, to see where such a pool of lipid-free/poor apoA-I fits into overall HDL transport, the structure, function, and metabolism of the total HDL fraction will first be summarized.
Structure of HDL
The HDL fraction in human plasma is heterogeneous in terms of size, shape, composition, and surface charge. 13 When viewed in the electron microscope, HDL can appear as either spherical or discoidal particles. In normal plasma, most are spherical. Spherical HDL have a hydrophobic core (mainly cholesteryl esters plus a small amount of triglyceride) surrounded by a surface monolayer that consists of phospholipids, unesterified cholesterol, and apolipoproteins. Discoidal HDL consist of a bilayer of phospholipids and a small amount of unesterified cholesterol. The hydrophobic phospholipid acyl chains in the bilayer are surrounded by an annulus of apolipoproteins that renders the particles water-soluble. Most discoidal HDL contain two or three molecules of apoA-I and do not contain a hydrophobic core.
When isolated on the basis of density by ultracentrifugation, human HDL separate into two major subfractions, which have been designated HDL 2 (1.063 Ͻ d Ͻ1.125 g/mL) and HDL 3 (1.125 Ͻ d Ͻ1.21 g/mL). Nondenaturing polyacrylamide gradient gel electrophoresis has been used to separate HDL on the basis of particle size into five distinct subpopulations 16 with diameters ranging from 7.6 nm to 10.6 nm.
The HDL in human plasma contain two main apolipoproteins, apoA-I and apoA-II, that account for 70% and 20%, respectively, of the total HDL protein. Alphamigrating, spherical HDL have been classified into two main subpopulations on the basis of their apolipoprotein composition. The first subpopulation contains apoA-I but not apoA-II (A-I HDL), whereas the other contains both apoA-I and apoA-II (A-I/A-II HDL). 17, 18 In most human subjects, apoA-I is divided approximately equally between A-I HDL and A-I/ A-II HDL, whereas virtually all of the apoA-II is in A-I/A-II HDL. 17, 18 A-I/A-II HDL are mostly found in the HDL 3 density range, whereas A-I HDL are prominent components of both HDL 2 and HDL 3 . 17, 18 The heterogeneity of HDL also extends to their surface charge. When HDL are separated on the basis of surface charge by agarose gel electrophoresis, they exhibit either alpha, prealpha, prebeta, or gamma migration. Alphamigrating HDL are spherical particles that account for the major proportion of HDL in plasma. They include the HDL 2 and HDL 3 subfractions as well as most of the A-I HDL and A-I/A-II HDL subpopulations. Prebeta HDL represent either discoidal particles consisting of two or three molecules of apoA-I complexed with phospholipids and unesterified cholesterol or monomolecular, lipid-free/poor apoA-I 19 . Discoidal HDL may also have a prealpha mobility. 20 -22 A minor subpopulation of gamma-HDL consisting of discoidal particles containing apoE and phospholipids has also been reported. 23 
Functions of HDL
The best-known function of HDL relates to their role in reverse cholesterol transport. 9 This term is used to describe the pathway in which cholesterol in peripheral tissues is transferred, via the plasma, to the liver for either recycling or excretion from the body in bile. This pathway involves several identifiable steps. (1) Phospholipids and unesterified cholesterol efflux from cells to a monomolecular form of lipid-free/poor apoA-I in a process mediated by ABCA1. The resulting lipidation of the apoA-I results in the formation of prebeta-migrating discoidal complexes containing at least two molecules of apoA-I plus phospholipids and unesterified cholesterol. (2) A portion of the unesterified cholesterol in the newly formed discoidal HDL is delivered to the liver before it becomes esterified. (3) The remaining unesterified cholesterol is esterified by LCAT in a process that converts the prebeta-migrating discs into alpha-migrating spheres. (4) A portion of the newly formed cholesteryl esters is transferred by cholesteryl ester transfer protein (CETP) from HDL to very low-density lipoproteins (VLDL) and low-density lipoproteins (LDL). These cholesteryl esters are subsequently taken up by the liver as components of LDL and VLDL. (5) The remaining HDL cholesteryl esters are delivered directly to the liver.
There is circumstantial evidence that the involvement of HDL in reverse cholesterol transport is one of the mechanisms by which HDL protect against atherosclerosis. It should be noted, however, that HDL have additional antiinflammatory, antioxidant and antithrombotic properties, apparently unrelated to their role in plasma lipid transport, that may also contribute to their antiatherogenic properties. 24 Differentiating Between Prebeta-Migrating Discoidal HDL and Prebeta-Migrating, Monomolecular, Lipid-Poor ApaA-I Both monomolecular, lipid-free/lipid-poor apoA-I and discoidal apoA-I-containing HDL have a prebeta mobility when subjected to agarose gel electrophoresis. 10, 25, 26 Thus, the discovery that plasma contains prebeta-migrating apoA-I could reflect the presence of either monomolecular, lipidpoor apoA-I or discoidal HDL or both. Although there is compelling evidence that prebeta-migrating, discoidal HDL are present in plasma in vivo, it has not yet been proven that apoA-I circulates in a monomolecular form in vivo. The reported concentration of prebeta-migrating apoA-I varies widely, in part reflecting biological variation but also because of differences in the techniques that are used to quantify them. Most of the studies have employed twodimensional gel electrophoresis (agarose gel electrophoresis followed by nondenaturing polyacrylamide gradient gel electrophoresis) to separate prebeta-migrating HDL from alphamigrating particles and to subfractionate the prebeta HDL into smaller (designated prebeta-1 HDL) and larger (designated prebeta-2 and prebeta-3 HDL) particles. Prebeta-1 HDL has a reported apparent molecular mass in the range of 60 to 71 kDa, 19,27-29 whereas prebeta-2 and prebeta-3 HDL have molecular masses in excess of 300 kDa. 29, 30 Given that the molecular weight of apoA-I is 28 300 kDa, it is apparent that an HDL particle with a molecular mass exceeding 60 kD must contain at least two molecules of apoA-I. The unequivocal presence in plasma of prebeta-migrating apoA-I in a monomolecular form has not been demonstrated by nondenaturing gradient gel electrophoresis. But the fact that any monomolecular apoA-I may have run off the end of the gel also means that the existence of a monomolecular form of apoA-I in plasma has not been excluded. Indeed, one study using crossed immunoelectrophoresis has identified a pool of plasma apoA-I that has the same size and electrophoretic mobility as purified free A-1. 31 The classification of prebeta-migrating apoA-I has been complicated by the fact that the electrophoretic approach used to separate these particles has not been standardized. To determine the molecular mass and the size of prebetamigrating HDL, it is necessary for the nondenaturing gradient gel electrophoresis to be run to equilibrium. Under these circumstances, the particles migrate into the gel until they reach a limiting pore size and cannot migrate any further. It is only when equilibrium is reached (after Ϸ3000 Vh of electrophoresis on a gel with a gradient of 3% to 30% to 35% acrylamide) that particle size can be determined with any degree of confidence. Some of the reported studies have used electrophoresis in gels with acrylamide gradients ranging from 2% to 16% to 20%. 32, 33 Under these circumstances, the smallest HDL subpopulations, as well as any monomolecular apoA-I, would migrate off the end of the gels if the electrophoresis were to be run to equilibrium. The fact that in many cases the electrophoresis is not run to equilibrium 32, 33 means that molecular masses and particle size cannot be determined. In fact, in many studies, the migration of particles designated as prebeta-1 HDL is similar to that of the bulk, alphamigrating HDL. Under these conditions, it is not possible to draw any conclusions about whether apoA-I with a prebeta mobility is present as a component of discoidal HDL or whether it is present in a monomolecular, lipid-free/lipid poor form.
In those studies in which samples have been electrophoresed to equilibrium on 3% to 30% nondenaturing polyacrylamide gradient gels, it is apparent that the particles designated prebeta-1 HDL have a molecular mass and size considerably smaller than the smallest of the alpha-migrating HDL. 30, 34 In these studies, size and the molecular mass of such particles has been reported to be in excess of 60 kD. In none of the studies using gradient gel electrophoresis has there been evidence on the gradient gels of a pool of monomolecular apoA-I. The presence of "lipid-free" apoA-I in plasma has been reported, 31, 35, 36 although only in the study using crossed immunoelectrophoresis 31 was the apoA-I shown to be of the same size and electrophoretic mobility as purified lipid-free A-1. Thus, at the current time, it remains unknown how much monomolecular apoA-I exists in human plasma. It is possible that monomolecular, lipid-free/lipid-poor apoA-I exists only transiently in vivo, and is relipidated or excreted through the kidneys at a rate that limits its accumulation to below detection limits in plasma. It is also possible that monomolecular apoA-I is not generated in vivo at all. However, given the clear evidence in vitro that a monomolecular, lipid-free/ lipid-poor form of apoA-I is generated during the remodeling of HDL, and given that such apoA-I may play a fundamental role in the efflux of cholesterol from cells, it is clearly important to review what is known about its generation and subsequent metabolism.
Metabolism of ApoA-1 in Plasma
Studies conducted in vitro have shown that apoA-I in plasma cycles between lipid-poor and lipid-rich forms. 37 In vitro, this cycling has been shown to involve several identifiable steps: (1) generation of monomolecular, prebeta-migrating, lipidpoor apoA-I from alpha-migrating, spherical HDL; (2) acquisition by the lipid-poor apoA-I of phospholipids and unesterified cholesterol from cell membranes 38 and plasma lipoproteins to form prebeta-migrating, discoidal A-I HDL; (3) the conversion of prebeta-migrating, discoidal A-I HDL into small alpha-migrating, spherical A-I HDL; (4) the conversion of small alpha-migrating, spherical A-I HDL into larger alpha-migrating, spherical A-I HDL; and (5) the remodeling of the large alpha-migrating, spherical A-I HDL by plasma factors in processes that result in the dissociation of monomolecular, prebeta-migrating, lipid-poor apoA-I from the particles, thus completing the cycle.
Generation of Monomolecular, Lipid-Poor ApoA-1 in Plasma
For the remainder of this review, the term lipid-poor apoA-I will be used to describe monomolecular apoA-I that contains either no or only a very small amount of phospholipid. It has a prebeta electrophoretic mobility and a Stokes' diameter and molecular weight (Ϸ28 Kd-comparable to that of purified lipid-free apoA-I) when subjected to nondenaturing polyacrylamide gel electrophoresis. It is clearly distinct from the prebeta-migrating, discoidal HDL that contain two or more molecules of apoA-I per particle.
There are three potential sources of lipid-poor apoA-I in plasma: (1) it may be released as lipid-poor protein after its synthesis in the liver and intestine; 39, 40 (2) it may be released from triglyceride-rich lipoproteins that are undergoing hydrolysis by lipoprotein lipase; 41 and (3) it may be generated within the plasma during the remodeling of mature, spherical HDL particles. 13 The remodeling of HDL has been shown in vitro to generate substantial amounts of lipid-poor apoA-I. It remains to be established, however, whether HDL remodeling also generates lipid-poor apoA-I in vivo.
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Generation of Lipid-Poor apoA-I Through Hydrolysis of Triglyceride-Rich Lipoproteins
Chylomicrons have been reported to be the source of significant amounts of the apoA-I in plasma. 42, 43 Furthermore, the apoA-I in chylomicrons has been shown to be a precursor of the pool of apoA-I in HDL. 44, 45 It is not known, however, whether apoA-I dissociates from chylomicrons in a lipid-poor form or as a complex of apoA-I with phospholipids and other lipids.
Dissociation of Lipid-Poor apoA-I From Mature HDL
There is now abundant evidence from studies conducted in vitro to show that HDL are subject to extensive remodeling by a range of plasma factors. 13, 46, 47 Processes that reduce the size of HDL, and those that promote HDL particle fusion, also have the capacity to promote the dissociation of lipidpoor apoA-I. It should, however, be noted that lipid-poor apoA-I does not dissociate from HDL unless the remodeling is accompanied by a reduction in the core lipid content of the particles. 48 
Generation of Lipid-Poor apoA-I by CETP
Cholesteryl ester transfer protein (CETP) promotes the transfer of cholesteryl esters from HDL to other lipoproteins and triglyceride from triglyceride-rich lipoproteins to HDL. These processes deplete the HDL core of cholesteryl esters and enrich them with triglycerides. When HDL are incubated in vitro with triglyceride-rich lipoproteins in the presence of CETP, the magnitude of the transfer of cholesteryl esters out of HDL may be greater than that of the transfer of triglyceride into the HDL. Under these circumstances there is a net reduction in HDL core lipid content and a reduction particle size. 49 This results in an excess of constituents on the HDL surface that is alleviated by the dissociation of prebetamigrating, lipid-poor apoA-I from the particles. Although there is every reason to suspect that comparable processes also operate in vivo, this has not yet been shown, possibly because the dissociated apoA-I is lipidated as rapidly as it is generated. As outlined in greater detail below, the relipidation of apoA-I may involve accepting lipids either from cells 10 -12 or from pre-existing plasma lipoproteins. 50 There is also evidence to suggest that the lipid-poor apoA-I that dissociate from HDL during remodeling by CETP in vitro are also rapidly reincorporated back into pre-existing HDL. 13, 46 
Generation of Lipid-Poor apoA-I by Hepatic Lipase
Lipid-poor apoA-I dissociates from HDL during the remodeling of HDL by triglyceride-rich lipoproteins, CETP, and hepatic lipase (Figure 2 ). This has been demonstrated in studies conducted in vitro in which human plasma has been supplemented with additional triglyceride-rich lipoproteins, CETP, and hepatic lipase and incubated at 37°C. [51] [52] [53] Such incubation results in the HDL becoming depleted of cholesteryl esters and reduced in particle size. Within 2 hours, about 30% of the apoA-I dissociates from the HDL. 53 However, with extension of the incubation beyond 2 hours, the apoA-I returns progressively to the HDL fraction. By 8 hours, the concentration of apoA-I in HDL is identical to that in nonincubated samples. The return of apoA-I to the HDL density range is accompanied by a progressive appearance in electron micrographs of discoidal HDL particles. 53 Thus, although the depletion of the core lipid content and the reduction in particle size of HDL promoted by lipid transfers and HL activity led to a shedding of apoA-I from the particle, the apoA-I was subsequently formed into new discoidal particles, presumably as a consequence of acquiring phospholipids released during the hydrolysis of triglyceride-rich lipoproteins. 50 Studies conducted in rabbits have provided strong evidence that the processes of HDL core lipid depletion and hepatic lipase-mediated hydrolysis of HDL triglyceride may also operate in vivo. Rabbits have a high level of activity of CETP 54, 55 but are naturally deficient in hepatic lipase. 56 Introduction of the gene for human hepatic lipase into rabbits reduces HDL particle size 26, 57 and increases the rate of apoA-I catabolism. 26, 58 However, the appearance of lipidpoor apoA-I comparable to what has been reported in vitro has not been observed in vivo in these rabbits. This may reflect no more than the rapid relipidation of lipid-poor apoA-I, as has been observed in vitro. 50 Generation of Lipid-Poor apoA-I by PLTP Plasma factor that transfers phospholipids between plasma lipoproteins (PLTP) 59 most likely acts by forming a ternary complex between donor and acceptor particles 60 in a process that results not only in a redistribution of phospholipids between the two types of particles, but also in the remodeling of HDL. PLTP converts HDL 3 into larger and smaller particles and mediates the release of lipid-poor apoA-I. The physiological importance of this process is uncertain but in species such as rats and mice that lack activity of CETP, PLTP may be responsible for generating most of the lipidpoor apoA-I that is required for initiating reverse cholesterol transport.
The possibility that PLTP also mediates the dissociation of apoA-I in vivo is supported by studies in mice in which overexpression of human PLTP is accompanied by an increase in the level of prebeta-migrating apoA-I. 61, 62 Metabolic Fate of Lipid-Poor apoA-I Any lipid-poor apoA-I that is generated in plasma may either be excreted through the kidney 63 and be irreversibly lost or it may be relipidated and retained in the plasma (Figure 3 ). Relipidation may be achieved by direct reincorporation of lipid-poor apoA-I into pre-existing HDL particles in a process linked to LCAT-mediated particle expansion. 64 Lipid-poor apoA-I may also accept phospholipids and unesterified cholesterol from plasma lipoproteins. 50 And finally, apoA-I may acquire phospholipids and cholesterol that are released from cells that express ABCA1. 10 -12 The association of lipid-poor apoA-I with lipids from other lipoproteins and from cells generates prebeta-migrating discoidal HDL.
Incorporation of Lipid-Poor apoA-I Into Pre-Existing Mature HDL
It has been shown in vitro that when apoA-I dissociates from HDL, it may be reincorporated into other HDL in a process that is driven by LCAT. 64 In those studies, the lipoprotein fraction (d Ͻ1.21 g/mL) of human plasma was incubated with CETP under conditions that led to a reduction in particle size and the dissociation of about 30% of the apoA-I from the HDL. When the incubation was complete, the d Ͻ1.21 g/mL fraction was reisolated, supplemented with purified lipid-free apoA-I, and reincubated in either the presence or absence of LCAT. In the absence of LCAT, HDL size did not increase and lipid-free apoA-I was not incorporated into the HDL density range. However, when LCAT was included in the incubation mixture, the size of the HDL increased, lipid-free apoA-I was incorporated into the particles, and the apoA-I content of the HDL was restored to that of the original, unmodified particles.
Evidence that incorporation of lipid-free apoA-I into preexisting HDL also occurs in vivo has been clearly demonstrated in recent studies in which rabbits were injected with 125 I-labeled lipid-free apoA-I. 26 Before injection, the 125 Ilabeled apoA-I had a prebeta electrophoretic mobility and was smaller in size than native HDL. Within minutes after injection, the 125 I-labeled apoA-I appeared quantitatively in HDL-sized, alpha-migrating particles. Furthermore, the 125 Ilabeled apoA-I decayed from plasma with a fractional catabolic rate that was identical to what was observed when it was injected into the rabbits as a component of intact spherical HDL particles. 26 
Transfer of Lipids From Other Lipoproteins to Lipid-Poor apoA-I in Plasma
Lipid-free apoA-I has the capacity to accept phospholipids and cholesterol from plasma lipoproteins in a process that is dependent on the presence of nonesterified fatty acids. 50 In studies conducted in vitro, incubation of lipid-free apoA-I with VLDL or LDL and a source of nonesterified fatty acids (whether as exogenous sodium oleate or generated endogenously by the interaction of lipoprotein lipase on VLDL) resulted in a significant proportion of the apoA-I being incorporated into discoidal particles within the HDL density range. These particles contained apoA-I, phospholipids, and unesterified cholesterol, had a prebeta mobility on agarose gel electrophoresis, and apparent diameters ranging from 7.6 to 10.6 nm when subjected to nondenaturing gradient gel electrophoresis. 50 Whether a comparable process operates in vivo, or if it is physiologically relevant, remains to be determined.
Transfer of Lipids From Cells to Lipid-Poor apoA-I in Extracellular Space
Lipid-poor apoA-I may enter the interstitial space and function as an acceptor of cell cholesterol in the process mediated by ABCA1. 10 -12,35,65 ABCA1 translocates phospholipids and cholesterol from the inner to the outer leaflets of cell membranes where they are picked up by the lipid-poor apoA-I in the extracellular space. This interaction is limited to apoA-I that contains no or very little lipid. Precisely how lipid-poor apoA-I removes cholesterol from cells is not known. According to one view, apoA-I simultaneously removes both phospholipids and cholesterol from cell membranes. 66 Alternately, it has been suggested that lipid-poor apoA-I first acquires phospholipids from cells in an ABCA1-mediated process that results in the formation of prebeta migrating, discoidal HDL that are efficient acceptors of additional cell membrane unesterified cholesterol in a diffusion process that appears not to require ABCA1. 10, 67 The prebeta-migrating, discoidal HDL then transport the cell cholesterol, via the lymphatics, to the plasma compartment. The monomolecular form of prebeta-migrating, lipid-poor apoA-I in plasma may either be excreted through the kidney and be irreversibly lost or it may be relipidated and retained in the plasma. Relipidation may be achieved by direct incorporation of lipidpoor apoA-I into pre-existing, alpha-migrating, spherical HDL particles in a process linked to LCAT-mediated particle expansion. Lipid-poor apoA-I may also accept phospholipids and unesterified cholesterol whether by transfer from plasma lipoproteins or from cells in the process mediated by ABCA1, to form prebeta-migrating discoidal HDL. The prebeta-migrating, discoidal HDL are subsequently converted into alpha-migrating spherical HDL by the action of LCAT.
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Factors That Impact the Dissociation of Lipid-Poor apoA-I From Mature HDL
The generation of apoA-I during remodeling of HDL is influenced by factors in addition to CETP, hepatic lipase, and PLTP. These include the phospholipid composition of the particles and the presence of apoA-II.
Phospholipid Composition of HDL
We have reported recently that phospholipids regulate lipidpoor apoA-I formation and the CETP-mediated remodeling of HDL. 68 These studies were performed using well-defined, monodisperse preparations of spherical reconstituted HDL (rHDL) that contained apoA-I as the only apolipoprotein and either 1-palmitoyl-2-oleoyl phosphatidylcholine (POPC), 1-palmitoyl-2-linoleoyl phosphatidylcholine (PLPC), 1-palmitoyl-2-arachidonyl phosphatidylcholine (PAPC), or 1-palmitoyl-2-docosahexanoyl phosphatidylcholine (PDPC) as the only phospholipid. When these rHDL were incubated in vitro with CETP and appropriate phospholipid/triolein microemulsions, core lipid depletion and particle remodeling varied widely. 68 After 24 hours, CETP had remodeled ϳ38% of the (POPC)rHDL and 70% of the (PLPC)rHDL into small particles. In the case of (PAPC)rHDL and (PDPC)rHDL, 65% and 78% of the particles, respectively, had decreased in size. Although lipid-poor apoA-I did not dissociate from the (POPC)rHDL, it was apparent by 24 hours in the (PLPC)rHDL incubation, and by 12 hours in the (PAPC)rHDL and (PD-PC)rHDL incubations. Physicochemical studies established that the more rapid dissociation of lipid-poor apoA-I from (PAPC)rHDL and (PDPC)rHDL was because of enhanced core lipid depletion and the destabilization and progressive exclusion of apoA-I from the surface of the particles. 68 Presence of apoA-II in HDL Until recently, the evidence as to whether apoA-II affects the ability of lipid-poor apoA-I to dissociate from HDL has been conflicting. Using HDL isolated from human plasma, some investigators have reported that lipid-poor apoA-I is generated during the in vitro remodeling of (A-I/A-II)HDL by CETP, 69 whereas others have found this not to be the case. 70 This is not surprising given that human plasma HDL contain apolipoproteins other than apoA-I and apoA-II, as well as plasma factors, such as paraoxonase. Although these constituents are likely to influence lipid-poor apoA-I formation, they have yet to be investigated systematically. It should also be noted that variations in HDL phospholipid composition are likely to contribute to the conflicting results outlined above.
A recent study has provided unequivocal evidence that apoA-II inhibits the dissociation of lipid-poor apoA-I from HDL. 71 This conclusion was reached by studying the CETPmediated remodeling of well-characterized preparations of spherical rHDL. These preparations were identical in size and phospholipid composition, had comparable lipid/apolipoprotein ratios, and contained either apoA-I as the only apolipoprotein, (A-I)rHDL, or apoA-I and apoA-II, (A-I/A-II)rHDL. When the (A-I)rHDL were incubated with CETP, their core lipid content decreased by 25%. This was accompanied by a concomitant formation of lipid-poor apoA-I and the remodeling of all of the (A-I)rHDL into large and small particles. This was not the case for the (A-I/A-II)rHDL, in which only 30% of the (A-I/A-II)rHDL were remodeled into small particles. Large particles were not generated in these incubations. Furthermore, lipid-poor apoA-I did not dissociate from the (A-I/A-II)rHDL. The inability of lipid-poor apoA-I to dissociate from (A-I/A-II)rHDL was subsequently shown to be due to salt bridge formation between apoA-II and the C-terminal domain of apoA-I. This enhanced the stability of the apoA-I, attenuated the remodeling of the (A-I/A-II)rHDL, and inhibited lipid poor apoA-I formation. 71 
Conclusion
The apoA-I in plasma is present mainly as a component of alpha-migrating, spherical HDL particles, with a small proportion existing as a component of prebeta-migrating discoidal HDL. ApoA-I may also exist transiently in a monomolecular form that contains little or no lipid. This lipid-free/ lipid-poor apoA-I has a prebeta mobility but is distinct from the prebeta-migrating discoidal HDL. This pool of lipid-free/ lipid-poor apoA-I functions as the preferred acceptor of cell lipids released in the process mediated by the ABCA1 transporter. There is compelling evidence that the apoA-I in plasma is subject to continual cycling between its lipid-rich and lipid-poor forms in processes that may impact substantially on HDL function and the operation of the reverse cholesterol transport pathway. By understanding what regulates the dissociation of monomolecular, lipid-free/lipid-poor apoA-I from spherical HDL and the subsequent metabolic fate of the dissociated apoA-I, it may be possible to identify potential new targets for therapies designed to enhance the anti-atherogenic potential of HDL.
